In the last 2 decades, the number of pediatric cardiologists (PCs) in North America has increased. A recent study in the United States showed that pediatric cardiology was increasingly competitive and that there was an oversupply of trainees with respect to anticipated openings.[@bib1]

In Canada, anecdotal reports suggest increasing difficulty in finding employment resulting in longer additional subspecialization. However, data substantiating this are scarce. In 2012, an oversupply of pediatric cardiology trainees in Canada was reported.[@bib2] In the last decade, the number of trainees who took the Canadian certification examination in Pediatric Cardiology has declined (personal communication from the Royal College of Physicians and Surgeons of Canada \[RCPSC\], 2017). Data from the RCPSC also show that between 2011 and 2015, quotas in pediatric cardiology residency positions were not met despite being lower than in the previous years.[@bib3]

Data on the current workforce and projected needs in Canada would be helpful to determine the optimal number of trainees, to inform trainees regarding potential career choices, and to assist with long-term planning of staff positions. The purpose of this study was to survey PCs and trainees on their perception of the current workforce in Canada.

Methods {#sec1}
=======

Study design and population {#sec1.1}
---------------------------

This is a cross-sectional study targeting Canadian PCs, trainees intending to practice in Canada, fellowship program directors, and division chiefs. We were mandated by The Canadian Pediatric Cardiology Association (CPCA) to survey the actual pediatric cardiology workforce. The CPCA is an affiliate member of the Canadian Cardiovascular Society and includes most of the practicing PCs in Canada (83 members at the time of the survey). The CPCA sent out the survey to its members, and we directly contacted the program directors of the 8 Canadian pediatric cardiology training programs and the 15 division chiefs to identify practicing PCs who may not be active members of the CPCA. The survey was conducted between November 2017 and March 2018, and participants were encouraged to share the survey with potentially eligible colleagues and trainees who may not be members of the CPCA. Topics included training history, perception of the working environment, ease of finding employment, waiting list, perceived adequacy of the number of practicing PCs in relation to their community's needs, and recent or anticipated openings. Eligibility criteria are listed in [Table 1](#tbl1){ref-type="table"}. Identifying data were automatically stripped from the dataset, and only anonymized data were available for analysis. The first question of the survey contained an agreement to participate after providing informed consent. The research ethics board of the Centre de Recherche du CHUS reviewed and approved this study.Table 1Eligibility criteria for pediatric cardiologist and traineesProfessional situationCriteria/definitionPediatric cardiologists•A medical professional with board certification in pediatric cardiology who is currently practicing mainly in the field of fetal or pediatric cardiology in CanadaPediatric cardiology trainee currently training in Canada•A candidate training in a Canadian university in a pediatric cardiology core fellowship program (postgraduate year 4, 5, or 6) who intends to practice pediatric cardiology in Canada after training; OR•A candidate currently enrolled in a pediatric cardiology subspecialty fellowship in a Canadian pediatric cardiology fellowship program who intends to practice pediatric cardiology in Canada after training; OR•A candidate done with cardiology training aiming to work in Canada who has not yet found a permanent position in pediatric cardiologyPediatric cardiology trainee currently training outside Canada•A candidate with an MD or a specialty training done in a Canadian university; AND•A candidate currently training in a pediatric cardiology core fellowship program or a pediatric cardiology subspecialty program; AND•A candidate intending to come back to Canada to practice pediatric cardiology

Questionnaire {#sec1.2}
-------------

The survey was adapted from questions used in previous workforce surveys in pediatrics, cardiology, pediatric cardiology, or postgraduate fellowship training. We adapted questions from the 2015 workforce survey in pediatric cardiology in the United States,[@bib1] the National Academic Paediatric Workforce Database,[@bib2] and the 2015 final-year medical residents survey in the United States.[@bib4] The complete survey is available as [Supplementary Material](#appsec1){ref-type="sec"}. We used the survey tool of the online data-collection software REDCap (Vanderbilt University, Nashville, TN).[@bib5]

Statistical analysis {#sec1.3}
--------------------

Data are presented using descriptive statistics. For duration of additional subspecialization, we present mean and standard deviation. Duration of additional subspecialization was not normally distributed, but mean and standard deviation were more informative than median and interquartile range. Groups were compared using the nonparametric Wilcoxon 2-sample test for continuous variables and Fisher exact test proportions. We used SAS for Windows version 9.4 for all analyses (SAS Institute Inc, Cary, NC).

Results {#sec2}
=======

Seventy-nine questionnaires were completed, and 3 were excluded because they did not fulfill eligibility criteria. Sixty-eight questionnaires were filled by PCs and 8 by trainees. The survey was sent to the 83 PCs who were active members of the CPCA (response rate of 82%). We encouraged respondents to share the survey link with PCs who are nonmembers of the CPCA. Considering that 100 PCs were licensed to practice in 2015 (RCPSC data), 68% of practicing PCs responded to the survey. The return rate from program directors and division chiefs was 75% (6/8) and 93% (14/15), respectively. It was not possible to calculate a response rate for trainees because those currently training abroad were eligible but their number was not known.

Demographics and profiles of practice for PCs {#sec2.1}
---------------------------------------------

[Table 2](#tbl2){ref-type="table"} details the reported demographics of all 79 respondents. The majority of participants were male (60%), and the most represented age group was 45 to 54 years (41%). The majority (87%) reported being employed in a hospital affiliated with an academic institution. Most respondents completed their core pediatric cardiology training at a Canadian institution (81%).Table 2Demographic characteristicsCharacteristicsNumber (%)Respondents79 (100.0)Male gender44 (56.4)Age group 25-34 y11 (13.9) 35-44 y19 (24.1) 45-54 y27 (34.2) ≥ 55 y20 (25.3)Employment site Medical school/hospital59 (86.7)[∗](#tbl2fnlowast){ref-type="table-fn"} Other9 (13.3)[∗](#tbl2fnlowast){ref-type="table-fn"}[^1]

Training for PCs {#sec2.2}
----------------

Most PCs (65%) had completed additional subspecialization after the 3 years of core fellowship, with 68%, 23%, and 9% completing 1 year, 2 years, and 3 or more years, respectively. Subspecialization was done most often in imaging (29%), electrophysiology (15%), and catheterization (15%). Half of respondents completed their first year of additional subspecialization outside of Canada.

In the last 4 years, there has been a 2-fold increase in the number of years of additional subspecialization ([Fig. 1](#fig1){ref-type="fig"}). The mean number of years of additional subspecialization was 0.8 ± 0.8 year until 2013 compared with 1.9 ± 1.0 years from 2014 onward (*P* \< 0.01). As shown in [Figure 2](#fig2){ref-type="fig"}, the proportion of respondents who undertook additional subspecialization based on personal choice decreased from 72% for the first year of additional subspecialization to 55% for the second year and to 33% for the third year (*P* \< 0.05).Figure 1Mean number of additional subspecialization years in pediatric cardiology according to first year of practice.Figure 2Reported reason to pursue additional subspecialization according to the number of years of training.

Recently filled positions and potential openings {#sec2.3}
------------------------------------------------

Twenty-four new hires were reported by division chiefs over the last 2 years. Of these, 18 (75%) positions were filled by recently graduated trainees. All of them have done additional subspecialization. Division chiefs anticipated they would have a total of 21 open positions in the next 2 years. Sixty-four percent of division chiefs mentioned that 1 year of additional subspecialization was usually sufficient to obtain a position in their division.

Understaffing {#sec2.4}
-------------

When asked about the number of colleagues practicing in their area, 51% of PCs reported that it was insufficient, 45% reported that it was adequate, and 3% reported that it was excessive. These proportions were evenly distributed between PCs affiliated with an academic institution and PCs who were not. [Figure 3](#fig3){ref-type="fig"} shows that PCs reporting an insufficient number of colleagues also reported longer wait lists for elective consultations (*P* \< 0.02). Most division chiefs (86%) also reported being understaffed. Among reasons for being understaffed, division chiefs mentioned government regulations (60%), budgetary constraints (50%), and difficulty finding appropriate candidates (25%).Figure 3Nonemergency consultation wait time for a new patient according to the perceived adequacy of the number of PCs. PC, pediatric cardiologist.

Ease of finding employment {#sec2.5}
--------------------------

Despite the majority of PCs and division chiefs reporting being understaffed, and despite most division chiefs reporting open positions, respondents reported increasing difficulty in finding a stable position over time ([Fig. 4](#fig4){ref-type="fig"}). For those who finished or will finish training between 2015 and 2020, 83% described that it was difficult to find employment in their subspecialty. This proportion was 36% for those who completed training in 2010 to 2014 and 10% before 2010 (*P* \< 0.01).Figure 4Ease of obtaining a job in pediatric cardiology over the last 40 years. \*Includes trainees who expect to have completed training by 2020.

Trainees {#sec2.6}
--------

All trainees reported having difficulty in finding a position, and 38% admitted that it was harder than expected. Most trainees (63%) reported that finding a stable position was the most stressful issue during their residency. Other reported stressors included work-life balance (13%), workload (13%), and exams (13%). When asked if they would choose pediatric cardiology if they were to begin their education again, 3 of 8 (38%) responded, "I am not sure."

Discussion {#sec3}
==========

This is the first survey on the Canadian workforce in pediatric cardiology. The high response rate indicates that this is a topic of interest for our professional community. We report an increase in the perceived difficulty of finding a stable position as a PC in Canada. This corresponded to an increase in the duration of additional subspecialization being pursued, although causality cannot be established by our design. This also contrasted with the reported number of open or anticipated positions and the perceived understaffing by both PCs and division chiefs.

In their recent survey of the U.S. workforce in pediatric cardiology, Ross and colleagues[@bib1] used a similar methodology and reported a potential oversupply of trainees, which translated into increased difficulty in finding a job. Most American PCs reported increased competition and oversupply of PCs in their area.[@bib1] Our results contrast with their assessment in that most Canadian PCs and division chiefs reported being understaffed. In Canada, there has been a mean of 6 newly certified PCs per year between 2011 and 2015. The number of Canadian residents matching with a Canadian pediatric cardiology training program has been decreasing steadily since 2011 (mean of *\<* 2 matches/year between 2011 and 2015).[@bib3] In 2012, it was suggested that the number of trainees in pediatric cardiology in Canada would exceed the anticipated needs.[@bib2] Our results suggest that there should not be an oversupply of new PCs, unless factors hinder open positions from being filled.

It should be noted that Canada and the United States have different models of practice. The number of PCs per capita is 2.9 per million in Canada compared with 8.9 in the United States.[@bib1] Moreover, there are more PCs not linked to an academic institution in the United States[@bib1] in comparison with Canada, where approximately 90% of PCs reported working in an academic setting. Because the reported potential openings were from division chiefs of academic programs, it is possible that other employment opportunities exist in nonacademic practice models.

The difficulty in finding a position despite the apparent understaffed environment could be explained by external restrictions. When asked about the number of anticipated faculty positions opening over the next 2 years, it is possible that division chiefs included positions that cannot be filled because of budgetary of regulatory restrictions. One could argue that if restrictions exist, division chiefs may advertise more anticipated open positions to advocate for increased resources. In our survey, division chiefs and PCs seemed to agree on being generally understaffed, which was mostly associated with longer wait times. These data suggest that these anticipated positions are mostly not "artificial" and would likely be filled should the restrictions be removed.

It can be inferred that the increasing difficulty of finding a job has driven trainees to engage in longer additional subspecialization. This was substantiated by the parallel trends in the length of additional subspecialization and in the difficulty of finding a position and further supported by the increasing proportion of respondents engaging in longer training because of the lack of an available position. This seems to cause distress in trainees, the first reported source of stress being the lack of a position. In addition, we were disturbed by the 38% of trainees reporting not being sure they would choose pediatric cardiology if given the opportunity to start over.

Study limitations {#sec3.1}
-----------------

This study has limitations. We recognize that questions and answers in a survey are subjective in nature and that people with strong opinions may be more prone to participate. Our results reflect the respondents' perception and must be interpreted accordingly. Despite the high response rate, the study population is small, and this should be taken into consideration when interpreting the results. The small numbers also precluded the breakdown of results by subgroups, including by province, because it would have jeopardized confidentiality. A recall bias is possible, especially with regard to the ease of finding a job. Finally, the actual number of trainees intending to seek a position in Canada is unknown. Some Canadian trainees may have left Canada to study. International trainees training in Canada may also decide to stay in Canada after their training. The actual adequacy of potential openings vs the number of available trainees to fill them is difficult to determine precisely.

Conclusions {#sec4}
===========

We report a different workforce environment in Canada compared with the United States. Most PCs reported being understaffed, and unfilled positions exceeded the number of available trainees. However, finding a job as a PC in Canada has become difficult, possibly because of institutional or governmental restrictions. Concurrently, recent and future graduates have engaged in longer subspecialization. We intend to prospectively evaluate the workforce in the future to document changes over time and provide much needed data to support PCs as they engage with hospital leadership and government to advocate for sufficient resources to optimize pediatric cardiovascular care in Canada.
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[^1]: Excluding trainees.
